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Detailed Action 

1 . The Applicant's request for reconsideration filed on October 30 th , 2008 was 
received. 

2. The text of those sections of Title 35, U.S.C. code not included in this action can 
be found in the prior Office Action (issued on July 30 th , 2008). 



Declaration Affidavit 37 CFR 1.132 

The Declaration under 37 CFR 1 .132 filed October 30 th , 2008 is insufficient to 
overcome the rejection of claims 1,7-10 and 24 based upon the teachings of Okamoto 
(U.S. Pub. No. 2002/01 82460 A1 ) in view of Muller et al. (U.S. Patent No. 6,777,1 1 6 B1 ) 
and further in view of Pan et al. et al. (U.S. Pub. No. 2004/01 1 0046 A1 ) as set forth in 
the last Office action because: Examiner also notes that the claimed range of Pan et al. 
3 to 50wt % and 5-10wt% methanol reads on Applicant's claimed range of less than 
10%wt methanol; since the amount of methanol can be less than 10wt% as claimed and 
Applicant has not presented sufficient evidence of a showing of unexpected results for 
less than 1 0%wt. methanol since the test for obviousness is not whether the features of 
a secondary reference may be bodily incorporated into the structure of the primary 
reference; nor is it that the claimed invention must be expressly suggested in any one or 
all of the references. Rather, the test is what the combined teachings of the references 
would have suggested to those of ordinary skill in the art. See In re Keller, 642 F.2d 
413, 208 USPQ 871 (CCPA 1981). 
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The rationale to support a conclusion that the claim would have been obvious is 
that "a person of ordinary skill in the art would have been motivated to combine the prior 
art to achieve the claimed invention and that there would have been a reasonable 
expectation of success." DyStar Textilfarben GmbH & Co. Deutschland KG v. C.H. 
Patrick Co., 464 F.3d 1 356, 1 360, 80 USPQ2d 1 641 , 1 645 (Fed. Cir. 2006). 

Additionally, Applicant presented data comparing 5, 10 and 20wt% of methanol 
solutions. However, Examiner is not relying on teachings of methanol concentrations 
above 10wt% but methanol concentrations less than 10wt% as claimed by Applicant, 
which is taught by Pan reference above. 



Claim Rejections - 35 USC § 103 

3. Claims 1,11 and 24 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
overOkamoto (U.S. Pub. No. 2002/0182460 A1) in view of Muller etal. (U.S. Patent No. 
6,777,1 16 B1) and further in view of Pan et al. et al. (U.S. Pub. No. 2004/01 10046 A1). 

With respect to claims 1 and 25, Okamoto disclose a fuel cell power plant (title) 
wherein the fuel cell power plant is provided with a water tank 1 and a methanol tank 2 
"fuel tank", a vaporizer 5 which vaporizes the water and methanol, a reformer 6 which 
generates reformate gas from the gaseous mixture of water vapor and methanol vapor, 
and a carbon monoxide oxidizer 7 which removes carbon monoxide (CO) from the 
reformate gas (Paragraph 0022). A reformer 6 generates hydrogen rich gas from 
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vaporized methanol and a fuel cell stack 8 generates electric power by a reaction of 
hydrogen rich gas (See Abstract). 

Okamoto does not specifically mention wherein the fuel includes dimethyl ether. 
However, Muller et al. disclose a direct dimethyl ether fuel cell (title) wherein in a direct 
dimethyl ether fuel cell, a fuel stream comprising dimethyl ether is supplied directly to 
the fuel cell anode for direct oxidation therein. Thus, a direct dimethyl ether fuel cell 
system comprises a system for supplying a dimethyl ether fuel stream to the anode. 
The fuel stream may contain other reactants and may desirably be supplied as a liquid. 
For instance, water is a reactant and the fuel stream may be an aqueous solution of 
dimethyl ether (Col 3 lines 38-55). Muller et al. also teach that particularly at low current 
densities, a direct dimethyl ether fuel cell may show efficiency advantages over other 
fuel cell types. For instance, an efficiency advantage may be obtained over direct 
methanol fuel cells (Col 4 lines 7-22). Therefore it would have been obvious to one of 
ordinary skill in the art to incorporate the dimethyl ether of Muller et al. as a fuel in the 
fuel cell system of Okamoto because Muller et al. teach that particularly at low current 
densities, a direct dimethyl ether fuel cell may show efficiency advantages over other 
fuel cell types. For instance, an efficiency advantage may be obtained over direct 
methanol fuel cells (Col 4 lines 7-22). 

Muller et al. teach that if methanol/DME/water fuel streams are employed, it 
might be desired to increase the DME concentration during low fuel cell loads in order to 
obtain higher efficiency (Col 5 lines 60-67). Okamoto does not specifically teach a 
single fuel tank storing a fuel comprising ether, water and an alcohol. However, it would 
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have been obvious to one of ordinary skill in the art at the time the invention was made 
to use a single tank for the fuel of Okamoto because making separate components 
integral is considered obvious. In re Larson, 340 F.2d 965, 968, 144 USPQ 347, 349 
(CCPA 1965) (A claim to a fluid transporting vehicle was rejected as obvious over a 
prior art reference which differed from the prior art in claiming a brake drum integral with 
a clamping means, whereas the brake disc and clamp of the prior art comprise several 
parts rigidly secured together as a single unit. The court affirmed the rejection holding, 
among other reasons, "that the use of a one piece construction instead of the structure 
disclosed in [the prior art] would be merely a matter of obvious engineering choice.") 

Okamoto as modified by Muller et al. do not specifically mention wherein the fuel 
includes less than 10wt% methanol. However, Pan et al. disclose a fuel delivery system 
(title) wherein the optimal range of the fuel concentration is determined based on the 
type of the fuel cell and the intended usage of the fuel cell. For example, the optimal 
fuel concentration for a direct methanol fuel cell may range from 3%-5% by weight in 
order to minimize fuel crossover. However, if the fuel cell is to be used in an application 
that requires high power output, the optimal range of fuel concentration may become 
5%-10% by weight (Paragraph 0032). Therefore it would have been obvious to one of 
ordinary skill in the art to incorporate the methanol concentration of Pan et al. et al. into 
the fuel cell system of Okamoto as modified by Muller et al. because Pan et al. et al. 
teach that the optimal fuel concentration for a direct methanol fuel cell may range from 
3%-5% by weight in order to minimize fuel crossover (Paragraph 0032). 
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With respect to wherein the fuel includes dimethyl ether water and methanol, the 
disclosure Okamoto et al as modified by Muller et al. and Pan et al. differs from 
Applicant's claims in that Okamoto et al. as modified by Muller et al. and Pan et al. do 
not disclose wherein the mixing ratio of dimethyl ether and water is in a range of 1 :3 and 
1 :4. However, Muller et al. recognize the need to increase the concentration of dimethyl 
ether in a dimethyl ether, methanol and water mixture. Muller et al. teach that If 
methanol/DME/water fuel streams are employed, it might be desired to increase the 
DME concentration during low fuel cell loads in order to obtain higher efficiency (Col 5 
lines 60-67). . Therefore, it would have been within the skill of the ordinary artisan to 
adjust the DME/ water ratio in the methanol/DME/ water mixture of Okamoto et al. as 
modified by Muller et al. and Pan et al. such that the DME/water ratio is within the 
applicants claimed DME/water ratio range in order to obtain higher efficiency during low 
fuel cell loads. Discovery of optimum value of result effective variable in known process 
is ordinarily within skill of art. In re Boesch . CCPA 1980, 617 F.2d 272, 205 USPQ215. 



With respect to claim 1 1 , Okamoto teach that the Specifically, the reformer 6 
generates hydrogen by oxidizing methanol in the presence of an oxidation catalyst 
(Paragraph 0025). Regarding shift catalyst, Okamoto teach that the carbon monoxide 
oxidizer 7 performs catalytic combustion due to the preferential oxidation of the carbon 
monoxide in the reformate gas to generate hydrogen-rich gas with a low level of carbon 
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monoxide, using noble metal catalysts such as ruthenium (Ru) and platinum (Pt) 
(Paragraph 0026). 

With respect to claim 24, Muller et al. teach that if methanol/DME/water fuel 
streams are employed, it might be desired to increase the DME concentration during 
low fuel cell loads in order to obtain higher efficiency (Col 5 lines 60-67). Okamoto 
does not specifically teach a single fuel tank storing a fuel comprising ether, water and 
an alcohol. However, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use a single tank for the fuel of Okamoto because 
making separate components integral is considered obvious. In re Larson, 340 F.2d 
965, 968, 144 USPQ 347, 349 (CCPA 1965) (A claim to a fluid transporting vehicle was 
rejected as obvious over a prior art reference which differed from the prior art in 
claiming a brake drum integral with a clamping means, whereas the brake disc and 
clamp of the prior art comprise several parts rigidly secured together as a single unit. 
The court affirmed the rejection holding, among other reasons, "that the use of a one 
piece construction instead of the structure disclosed in [the prior art] would be merely a 
matter of obvious engineering choice.") 

4. Claims 7 and 8 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Okamoto (U.S. Pub. No. 2002/01 82460 A1 ) in view of Muller et al. (U.S. Patent No. 
6,777,116 B1) and further in view of Yonestu et al. (U.S. Patent No. 6,506,513 B1). 
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With respect to claim 7, Okamoto as modified by Muller et al. disclose a fuel cell 
in paragraph 3 above. Okamoto as modified by Muller et al. do not specifically mention 
wherein the tank comprises a cartridge unit, a valve unit, a holding unit and a supplying 
unit. However, Yonestu et al. disclose a liquid fuel-housing tank for fuel cell (title) 
Yonsetu et al. teaches a fuel tank 1 "cartridge", a valve 23, a connecting section 33 
"holding member" and a pathway 3 "supply unit" (Col 10 lines 40-67) (See Figs 10A, 
1 1A and 12). Yonsetu et al. also teach that it is required that the fuel be taken out from 
the tank stably so as to obtain a stable output, and that the fuel cell has the high 
performance of the initial rising characteristics. Since the rising characteristics depends 
on the initial flow rate of the fuel from the fuel tank into the fuel cell body, it is necessary 
to supply the fuel promptly to the fuel cell body. In other words, it is required that the 
fuel tank has a mechanism for promptly supplying the fuel in the initial period (Col 2 
lines 1 0-25). Therefore it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to incorporate the fuel tank of Yonsetu et al. into the 
fuel cell system of Okamoto as modified by Muller et al. because Yonsetu et al. teach 
that it is required that the fuel be taken out from the tank stably so as to obtain a stable 
output, and that the fuel cell has the high performance of the initial rising characteristics. 
Since the rising characteristics depends on the initial flow rate of the fuel from the fuel 
tank into the fuel cell body, it is necessary to supply the fuel promptly to the fuel cell 
body (Col 2 lines 10-25). 



Application/Control Number: 1 0/81 0,71 5 Page 9 

Art Unit: 1795 

With respect to claim 8, Muller et al. teach that if methanol/DME/water fuel 
streams are employed, it might be desired to increase the DME concentration during 
low fuel cell loads in order to obtain higher efficiency (Col 5 lines 60-67). 



5. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Okamoto 
(U.S. Pub. No. 2002/01 82460 A1 ) in view of Muller et al. (U.S. Patent No. 6,777,1 1 6 B1 ) 
and further in view of Suzuki et al. (U.S. Pub. No. 2002/0068206A1 ). 

With respect to claim 9, Okamoto as modified by Muller et al. disclose a fuel cell 
system in paragraph 3 above. Okamoto as modified by Muller et al. do not specifically 
mention a vacuum heat insulation container containing the combustor, containing the 
vaporizer, the reformer and the CO gas removal apparatus. However, Suzuki et al. 
discloses a fuel cell power system wherein the first hydrogen storage vessel 1 1 , the 
catalytic combustor 17 and the first three way valve 15 are housed within a thermal 
insulation housing 25 having a vacuum insulation structure. The thermal insulation 
housing 25 prevents the combustion heat generated by the catalytic combustor 17 from 
diffusing outside the system and maintains the temperature of the first hydrogen storage 
vessel 1 1 at about 250 °C to about 280 °C (Paragraph 001 9). Therefore it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
incorporate the vacuum heat insulation housing of Suzuki et al. to contain the 
combustor, vaporizer, reformer and CO gas removal apparatus of Okamoto as modified 
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by Muller et al. because Suzuki et al. teach that the thermal insulating housing 
maintains the temperature of the system components within the housing (Paragraph 
0019). 



6. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okamoto (U.S. Pub. No. 2002/01 82460 A1 ) in view of Muller et al. (U.S. Patent No. 
6,777,1 16 B1 ) and further in view Kaneko et al. (U.S. Pub. No. 2001/0021469 A1 ). 

With respect to claim 10, Okamoto as modified by Muller et al. disclose a fuel cell 
system in paragraph 3 above. Okamoto teach that, specifically, the reformer 6 
generates hydrogen by oxidizing methanol in the presence of an oxidation catalyst 
(Paragraph 0025). 

Okamoto as modified by Muller et al. do not specifically mention a reforming 
catalyst of an alumina and at least one material selected from the group consisting of 
Rh, Pd, Pt and Cu. However, Kaneko et al. disclose a methanol reforming catalyst 
wherein, the methanol reforming catalyst may contain other component except the 
catalytic compound. For example, in order to enlarge a reaction surface area, large 
specific surface area base material such as alumina, silica, or the like, that is 
impregnated with the above catalytic compound, may be used (Paragraph 0038). 
Kaneko et al. also teach that Pd component is alloyed with Zn, generation of CO due to 
the above methanol decomposition reaction expressed by following Eq. (f2) can be 
suppressed while holding the high temperature stability (Paragraph 0032). Therefore it 
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would have been obvious to one of ordinary skill in the art at the time the invention was 
made to incorporate the alumina and palladium of Kaneko et al. as reforming catalyst in 
the reformer of Okamoto as modified by Muller et al. because Kaneko et al. teach that in 
order to enlarge a reaction surface area, large specific surface area base material such 
as alumina, silica, or the like, that is impregnated with the above catalytic compound, 
may be used (Paragraph 0038) and methanol decomposition can be suppressed using 
Pd/Zn catalyst (Paragraph 0032). 

7. Claim 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okamoto (U.S. Pub. No. 2002/01 82460 A1 ) in view of Muller et al. (U.S. Patent No. 
6,777,1 16 B1), Pan et al. et al. (U.S. Pub. No. 2004/0110046 A1), Yonestu et al. (U.S. 
Patent No. 6,506,513 B1 ), Kaneko et al. (U.S. Pub. No. 2001/0021469 A1) and Suzuki 
et al. (U.S. Pub. No. 2002/0068206A1). 

With respect to claim 35, Okamoto disclose a fuel cell power plant (title) wherein 
the fuel cell power plant is provided with a water tank 1 and a methanol tank 2 "fuel 
tank", a vaporizer 5 which vaporizes the water and methanol, a reformer 6 which 
generates reformate gas from the gaseous mixture of water vapor and methanol vapor, 
and a carbon monoxide oxidizer 7 which removes carbon monoxide (CO) from the 
reformate gas (Paragraph 0022). A reformer 6 generates hydrogen rich gas from 
vaporized methanol and a fuel cell stack 8 generates electric power by a reaction of 
hydrogen rich gas (See Abstract). 
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Okamoto does not specifically mention wherein the fuel includes dimethyl ether. 
However, Muller et al. disclose a direct dimethyl ether fuel cell (title) wherein in a direct 
dimethyl ether fuel cell, a fuel stream comprising dimethyl ether is supplied directly to 
the fuel cell anode for direct oxidation therein. Thus, a direct dimethyl ether fuel cell 
system comprises a system for supplying a dimethyl ether fuel stream to the anode. 
The fuel stream may contain other reactants and may desirably be supplied as a liquid. 
For instance, water is a reactant and the fuel stream may be an aqueous solution of 
dimethyl ether (Col 3 lines 38-55). Muller et al. also teach that particularly at low current 
densities, a direct dimethyl ether fuel cell may show efficiency advantages over other 
fuel cell types. For instance, an efficiency advantage may be obtained over direct 
methanol fuel cells (Col 4 lines 7-22). Therefore it would have been obvious to one of 
ordinary skill in the art to incorporate the dimethyl ether of Muller et al. as a fuel in the 
fuel cell system of Okamoto because Muller et al. teach that particularly at low current 
densities, a direct dimethyl ether fuel cell may show efficiency advantages over other 
fuel cell types. For instance, an efficiency advantage may be obtained over direct 
methanol fuel cells (Col 4 lines 7-22). 

Muller et al. teach that if methanol/DME/water fuel streams are employed, it 
might be desired to increase the DME concentration during low fuel cell loads in order to 
obtain higher efficiency (Col 5 lines 60-67). Okamoto does not specifically teach a 
single fuel tank storing a fuel comprising ether, water and an alcohol. However, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to use a single tank for the fuel of Okamoto because making separate components 
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integral is considered obvious. In re Larson, 340 F.2d 965, 968, 144 USPQ 347, 349 
(CCPA 1965) (A claim to a fluid transporting vehicle was rejected as obvious over a 
prior art reference which differed from the prior art in claiming a brake drum integral with 
a clamping means, whereas the brake disc and clamp of the prior art comprise several 
parts rigidly secured together as a single unit. The court affirmed the rejection holding, 
among other reasons, "that the use of a one piece construction instead of the structure 
disclosed in [the prior art] would be merely a matter of obvious engineering choice.") 

Okamoto as modified by Muller et al. do not specifically mention wherein the fuel 
includes less than 10wt% methanol. However, Pan et al. disclose a fuel delivery system 
(title) wherein the optimal range of the fuel concentration is determined based on the 
type of the fuel cell and the intended usage of the fuel cell. For example, the optimal 
fuel concentration for a direct methanol fuel cell may range from 3%-5% by weight in 
order to minimize fuel crossover. However, if the fuel cell is to be used in an application 
that requires high power output, the optimal range of fuel concentration may become 
5%-10% by weight (Paragraph 0032). Therefore it would have been obvious to one of 
ordinary skill in the art to incorporate the methanol concentration of Pan et al. et al. into 
the fuel cell system of Okamoto as modified by Muller et al. because Pan et al. et al. 
teach that the optimal fuel concentration for a direct methanol fuel cell may range from 
3%-5% by weight in order to minimize fuel crossover (Paragraph 0032). 

With respect to wherein the fuel includes dimethyl ether water and methanol, the 
disclosure Okamoto et al as modified by Muller et al. and Pan et al. differs from 
Applicant's claims in that Okamoto et al. as modified by Muller et al. and Pan et al. do 
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not disclose wherein the mixing ratio of dimethyl ether and water is in a range of 1 :3 and 
1 :4. However, Muller et al. recognize the need to increase the concentration of dimethyl 
ether in a dimethyl ether, methanol and water mixture. Muller et al. teach that If 
methanol/DME/water fuel streams are employed, it might be desired to increase the 
DME concentration during low fuel cell loads in order to obtain higher efficiency (Col 5 
lines 60-67). . Therefore, it would have been within the skill of the ordinary artisan to 
adjust the DME/ water ratio in the methanol/DME/ water mixture of Okamoto et al. as 
modified by Muller et al. and Pan et al. such that the DME/water ratio is within the 
applicants claimed DME/water ratio range in order to obtain higher efficiency during low 
fuel cell loads. Discovery of optimum value of result effective variable in known process 
is ordinarily within skill of art. In re Boesch . CCPA 1980, 617 F.2d 272, 205 USPQ215. 

Okamoto as modified by Muller et al. and Pan et al. do not specifically mention 
wherein the tank comprises a cartridge unit, a valve unit, a holding unit and a supplying 
unit. However, Yonestu et al. disclose a liquid fuel-housing tank for fuel cell (title) 
Yonsetu et al. teaches a fuel tank 1 "cartridge", a valve 23, a connecting section 33 
"holding member" and a pathway 3 "supply unit" (Col 10 lines 40-67) (See Figs 10A, 
1 1A and 12). Yonsetu et al. also teach that it is required that the fuel be taken out from 
the tank stably so as to obtain a stable output, and that the fuel cell has the high 
performance of the initial rising characteristics. Since the rising characteristics depends 
on the initial flow rate of the fuel from the fuel tank into the fuel cell body, it is necessary 
to supply the fuel promptly to the fuel cell body. In other words, it is required that the 
fuel tank has a mechanism for promptly supplying the fuel in the initial period (Col 2 
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lines 10-25). Therefore it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to incorporate the fuel tank of Yonsetu et al. into the 
fuel cell system of Okamoto as modified by Muller et al. and Pan et al.. because 
Yonsetu et al. teach that it is required that the fuel be taken out from the tank stably so 
as to obtain a stable output, and that the fuel cell has the high performance of the initial 
rising characteristics. Since the rising characteristics depends on the initial flow rate of 
the fuel from the fuel tank into the fuel cell body, it is necessary to supply the fuel 
promptly to the fuel cell body (Col 2 lines 10-25). 

Okamoto teach that, specifically, the reformer 6 generates hydrogen by oxidizing 
methanol in the presence of an oxidation catalyst (Paragraph 0025). 

Okamoto as modified by Muller et al., Pan et al. and Yonsetu et al. do not 
specifically mention a reforming catalyst of an alumina and at least one material 
selected from the group consisting of Rh, Pd, Pt and Cu. However, Kaneko et al. 
disclose a methanol reforming catalyst wherein, the methanol reforming catalyst may 
contain other component except the catalytic compound. For example, in order to 
enlarge a reaction surface area, large specific surface area base material such as 
alumina, silica, or the like, that is impregnated with the above catalytic compound, may 
be used (Paragraph 0038). Kaneko et al. also teach that Pd component is alloyed with 
Zn, generation of CO due to the above methanol decomposition reaction expressed by 
following Eq. (f2) can be suppressed while holding the high temperature stability 
(Paragraph 0032). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate the alumina and palladium of Kaneko et al. as 
reforming catalyst in the reformer of Okamoto as modified by Muller et al., Pan et al. 
and Yonsetu et al. because Kaneko et al. teach that in order to enlarge a reaction 
surface area, large specific surface area base material such as alumina, silica, or the 
like, that is impregnated with the above catalytic compound, may be used (Paragraph 
0038) and methanol decomposition can be suppressed using Pd/Zn catalyst (Paragraph 
0032). 

Okamoto as modified by Muller et al., Pan et al., Yonsetu et al. and Kaneko et al. 
do not specifically mention a vacuum heat insulation container containing the 
combustor, containing the vaporizer, the reformer and the CO gas removal apparatus. 
However, Suzuki et al. discloses a fuel cell power system wherein the first hydrogen 
storage vessel 1 1 , the catalytic combustor 17 and the first three way valve 15 are 
housed within a thermal insulation housing 25 having a vacuum insulation structure. 
The thermal insulation housing 25 prevents the combustion heat generated by the 
catalytic combustor 17 from diffusing outside the system and maintains the temperature 
of the first hydrogen storage vessel 1 1 at about 250 °C to about 280 °C (Paragraph 
0019). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate the vacuum heat insulation housing of Suzuki et 
al. to contain the combustor, vaporizer, reformer and CO gas removal apparatus of 
Okamoto as modified by Muller et al., Pan et al., Yonsetu et al. and Kaneko et al 
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because Suzuki et al. teach that the thermal insulating housing maintains the 
temperature of the system components within the housing (Paragraph 0019). 

Response to Arguments 

8. Applicant's arguments filed on October 30 th , 2008 have been fully considered but 
they are not persuasive. 

Applicant's principal arguments are 

(a) It should be now understood from the data above that the concentrations of ethanol 
below 5% yielded a two-phase composition. While Pan describes a range of 2-5% 
touching on the claimed lower value of methanol in the claims, this concentration would 
while operable in Okamoto's fuel cell system would make Okamoto's system inefficient 
and impractical. See Declaration 

(b) As the solubility of DME to water may be changed by the conditions, the fuel having 
DME, water and 5-10 % methanol with a mixing ratio of DME and water in the range of 
1:3 to 1:4 has been determined to achieve stably generated electricity. As this is not at 
all described or suggested by Pan, Okamoto, and Muller, it could not have been 
reasonably expected that this particular range of methanol and mixing ratio of DME and 
water would work as well as it did, which has been shown by the data presented in the 
application and in the Declaration. See Declaration paragraph (18) Thus, the claims 
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would not have been obvious as the combination defined in the claims yields more than 
"a predictable result." (see KSR Intern. Co. v. Teleflex, Inc., 127 S.Ct. 1727 (2007)). 

(c) According to the present invention, DME and water are not separated into two 
phases in the claimed tank, and a desirable stoichiometric composition of fuel can be 
obtained. As the fuel in the claimed fuel celt is not separated into two phases in the 
tank, the fuel with the defined stoichiometric composition is stably supplied to the 
vaporizer, reformer, and CO gas removal apparatus, and fuel cell unit. Thus, the 
electricity is stably generated in the applicant's fuel cell system. That this could be 
achieved is considered by the inventors to not have been expected based on what was 
known. What is defined in Claim 1 is not the discovery of optimum working conditions 
for the fuel cell as alleged in the rejection. Rather, the fuel ratio (claimed fuel comprising 
dimethyl ether, water, and 5-10 wt% of methanol, the mixing ratio of dimethyl ether and 
water is in a range of 1 : 3 to 1 : 4) is one of the important features for the present 
invention to achieve stably generated electricity. As Okamotq, Muller et al. and Pan et 
al. fail to disclose or suggest the fuel cell defined in Claim 1 and the unexpected 
advantages obtained thereby, the claims would not have been obvious in view of these 
citations. Withdrawal of the rejection is requested. 



In response to Applicant's arguments, please consider the following comments. 
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(a) Examiner notes that: Okamoto as modified by Muller et al. do not specifically 
mention wherein the fuel includes less than 10wt% methanol. However, Pan et al. 
disclose a fuel delivery system (title) wherein the optimal range of the fuel concentration 
is determined based on the type of the fuel cell and the intended usage of the fuel cell. 
For example, the optimal fuel concentration for a direct methanol fuel cell may range 
from 3%-5% by weight in order to minimize fuel crossover. However, if the fuel cell is to 
be used in an application that requires high power output, the optimal range of fuel 
concentration may become 5%-1 0% by weight (Paragraph 0032). Therefore it would 
have been obvious to one of ordinary skill in the art to incorporate the methanol 
concentration of Pan et al. et al. into the fuel cell system of Okamoto as modified by 
Muller et al. because Pan et al. et al. teach that the optimal fuel concentration for a 
direct methanol fuel cell may range from 3%-5% by weight in order to minimize fuel 
crossover (Paragraph 0032). 

(Examiner note that Pan et al. Also teach that if the fuel cell is to be used in an 
application that requires high power output, the optimal range of fuel concentration may 
become 5%-10% by weight (Paragraph 0032)) 

(b) Examiner notes that: Okamoto as modified by Muller et al. do not specifically 
mention wherein the fuel includes less than 10wt% methanol. However, Pan et al. 
disclose a fuel delivery system (title) wherein the optimal range of the fuel concentration 
is determined based on the type of the fuel cell and the intended usage of the fuel cell. 
For example, the optimal fuel concentration for a direct methanol fuel cell may range 
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from 3%-5% by weight in order to minimize fuel crossover. However, if the fuel cell is to 
be used in an application that requires high power output, the optimal range of fuel 
concentration may become 5%-10% by weight (Paragraph 0032). Therefore it would 
have been obvious to one of ordinary skill in the art to incorporate the methanol 
concentration of Pan et al. et al. into the fuel cell system of Okamoto as modified by 
Muller et al. because Pan et al. et al. teach that the optimal fuel concentration for a 
direct methanol fuel cell may range from 3%-5% by weight in order to minimize fuel 
crossover (Paragraph 0032). 

With respect to wherein the fuel includes dimethyl ether water and methanol, the 
disclosure Okamoto et al as modified by Muller et al. and Pan et al. differs from 
Applicant's claims in that Okamoto et al. as modified by Muller et al. and Pan et al. do 
not disclose wherein the mixing ratio of dimethyl ether and water is in a range of 1 :3 and 
1 :4. However, Muller et al. recognize the need to increase the concentration of dimethyl 
ether in a dimethyl ether, methanol and water mixture. Muller et al. teach that If 
methanol/DME/water fuel streams are employed, it might be desired to increase the 
DME concentration during low fuel cell loads in order to obtain higher efficiency (Col 5 
lines 60-67). . Therefore, it would have been within the skill of the ordinary artisan to 
adjust the DME/ water ratio in the methanol/DME/ water mixture of Okamoto et al. as 
modified by Muller et al. and Pan et al. such that the DME/water ratio is within the 
applicants claimed DME/water ratio range in order to obtain higher efficiency during low 
fuel cell loads. Discovery of optimum value of result effective variable in known process 
is ordinarily within skill of art. In re Boesch . CCPA 1980, 617 F.2d 272, 205 USPQ215. 
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In response to applicant's argument that "it could not have been reasonably 
expected that this particular range of methanol and mixing ratio of DME and water 
would work as well as it did", the test for obviousness is not whether the features of a 
secondary reference may be bodily incorporated into the structure of the primary 
reference; nor is it that the claimed invention must be expressly suggested in any one or 
all of the references. Rather, the test is what the combined teachings of the references 
would have suggested to those of ordinary skill in the art. See In re Keller, 642 F.2d 
413, 208 USPQ 871 (CCPA 1981). 

The rationale to support a conclusion that the claim would have been obvious is 
that "a person of ordinary skill in the art would have been motivated to combine the prior 
art to achieve the claimed invention and that there would have been a reasonable 
expectation of success." DyStar Textilfarben GmbH & Co. Deutschland KG v. C.H. 
Patrick Co., 464 F.3d 1 356, 1 360, 80 USPQ2d 1 641 , 1 645 (Fed. Cir. 2006). 

It would have been obvious to one of ordinary skill in the art to incorporate the 
dimethyl ether of Muller et al. as a fuel in the fuel cell system of Okamoto because 
Muller et al. teach that particularly at low current densities, a direct dimethyl ether fuel 
cell may show efficiency advantages over other fuel cell types. For instance, an 
efficiency advantage may be obtained over direct methanol fuel cells (Col 4 lines 7- 
22). .Examiner notes that Muller et al. was used to show that it would have been obvious 
to one of ordinary skill in the liquid fuel cell art to use dimethyl ether fuel in the system of 
Okamoto (which has a reformer). Examiner relied on Muller et al. for the teaching of the 
use of dimethyl ether as a fuel for fuel cells. 
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Additionally, Applicant presented data comparing 5, 10 and 20wt% of methanol 
solutions. However, Examiner is not relying on teachings of methanol concentrations 
above 10wt% but methanol concentrations less than 10wt% as claimed by Applicant, 
which is taught by Pan reference above. 

(c) Examiner notes that: Muller et al. teach that if methanol/DME/waterfuel 
streams are employed, it might be desired to increase the DME concentration during 
low fuel cell loads in order to obtain higher efficiency (Col 5 lines 60-67). Okamoto does 
not specifically teach a single fuel tank storing a fuel comprising ether, water and an 
alcohol. However, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use a single tank for the fuel of Okamoto because 
making separate components integral is considered obvious. In re Larson, 340 F.2d 
965, 968, 144 USPQ 347, 349 (CCPA 1965) (A claim to a fluid transporting vehicle was 
rejected as obvious over a prior art reference which differed from the prior art in 
claiming a brake drum integral with a clamping means, whereas the brake disc and 
clamp of the prior art comprise several parts rigidly secured together as a single unit. 
The court affirmed the rejection holding, among other reasons, "that the use of a one 
piece construction instead of the structure disclosed in [the prior art] would be merely a 
matter of obvious engineering choice.") 

With respect to prevention of mixture separation. Examiner notes that Applicant 
has not claimed this feature or any device that prevents mixture separation. 
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Conclusion 

9. THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded 
of the extension of time policy as set forth in 37 CFR 1 .1 36(a). 
A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

/PATRICK RYAN/ 

Supervisory Patent Examiner, Art Unit 1795 



